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1
VIRTUAL UNIVERSE RENDERING BASED
ON PRIORITIZED METADATA TERMS

FIELD OF THE INVENTION

The present invention generally relates to the production
and management of interactive virtual universes presented to
users on computers linked by a network and, more particu-
larly, to improvements in rendering of environments and
objects following teleportation or other movement of avatars.

BACKGROUND OF THE INVENTION

Closely following the introduction of computer generated
graphic representations of objects, computers games have
been developed and have become popular to the point of
becoming a significant industry. A significant factor in the
continuing popularity of such games may possibly be the fact
that the simulated value or environment in which the game is
played is limited only by the imagination of the game devel-
oper and can be presented to a viewer on a display with a
realistic appearance which is limited only by the hardware
and software employed to render associated images. More-
over, such simulated environments may be changed at will
and very rapidly with rules of the game often being altered
with the simulated environment. Connection of computers
through networks such as the Internet have also allowed inter-
active participation in the same game simultaneously or at
will by numerous participants.

As a synthesis of such games with other capabilities of the
Internet such as interactive chat rooms, advertising and mar-
keting and access to massive amounts of information and the
like, so-called virtual universes (sometimes referred to as
“metaverses” or “3D Internet”) have been developed and
made available to the public in recent years. A virtual universe
(VU) is a computer-based simulated environment intended
for users thereof (referred to as “residents” or “agents”) to
inhabit, traverse and interact through the use of avatars. An
avatar, in the context of a VU, is a graphical representation of
a user which has an appearance that is freely selectable that
the user can control and other participants can see, often
taking the form of a cartoon-like human which can move
through the regions of the virtual universe represented by 3D
graphics and landscapes. Such 3D graphics and virtual land-
scapes may or may not resemble the real world in terms of
physical laws, building environments, geography and land-
scapes. Some examples of virtual universes available to the
publicinclude Second Life® (“Second Life” is a trademark of
Linden Research, Inc. in the United States and/or other coun-
tries), Entropia Universe™ (“Entropia Universe” is a trade-
mark of Mindark PE AB in Sweden and/or other countries),
and There® (“There” is a trademark of Forterra Systems, Inc.
in the United States and/or other countries). Examples of
massively multiplayer online games include EverQuest®
(“EverQuest” is a trademark of Sony Online Entertainment,
LLC in the United States and/or other countries), Ultima
Online® (“Ultima Online” is a trademark of Electronic Arts,
Inc. in the United States and/or other countries) or World of
Warcraft World of Warcraft® (“World of Warcraft” is a trade-
mark of Blizzard Entertainment, Inc. in the United States
and/or other countries). Publically available virtual universes
and/or massively multiplayer online games are operated by
persons or companies who provide servers to generate por-
tions of the VU and which may impose a charge for partici-
pation as a resident, to establish a particular object or envi-
ronment (sometimes referred to as an “island”) within the
VU, present advertising and the like or combinations thereof.
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2

In short, an avatar controlled by a resident can interact with
other avatars, objects and portions of the immediate environ-
ment of the avatar in much the same way a person would
interact with other persons, objects and portions of the envi-
ronment in the real world but where transportation between
portions of the VU may be nearly instantaneous (e.g. referred
to as “teleporting”) and objects and local environments within
the VU may be entirely developed at will to resemble the real
world closely, not at all or with any degree of realism or
fantasy in between which may be provided by the adminis-
trator of the VU or users of the VU, often for a not insubstan-
tial fee. Further, once such objects or local environments
become part of a VU, fees can be charged for use made or
them through avatars. On the other hand, many entities have
found it advantageous to provide environments closely
resembling real world facilities or locales to allow users to
experience, though avatars and with a significant degree of
realism, particular locales in the real world and a sampling of
the likely inhabitants thereof.

Thus, an avatar may freely explore islands and regions
within islands of the VU and may find other avatars or objects
of interest. However, objects may be very numerous while
each requires substantial time to render, particularly after a
teleportation to a new destination; requiring the entire image
to be re-rendered. At the present state of the art, rendering of
objects is ordered, if at all, by proximity to the avatar and the
direction the avatar is facing. Therefore, an avatar may move
to another new region before objects of interest in a location
through which the avatar passes can be rendered.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a prioritization of rendering of objects in locations within a
virtual universe such that objects which are likely to be of
interest are rendered earlier than other objects in the proxim-
ity of the avatar.

In order to accomplish these and other objects of the inven-
tion, a method of operating a virtual universe is provided for
performing steps of selecting a group of objects that can be
rendered in the vicinity of an avatar, comparing properties
and attributes of respective objects of the group of objects
with at least one of a request or objective of the avatar and
selected metadata corresponding to the object and which best
describes the types and subjects of the objects, and prioritiz-
ing rendering of at least some objects based on results of the
comparing step such that objects having subjects and types
which best match the avatars objectives and/or subjects and
types of objects in the avatar’s inventory must be rendered
first.

In accordance with another aspect of the invention, a
method of presenting objects of interest to an avatar to avoid
immediate further change of location of the avatar is provided
for performing steps of selecting a group of objects that can be
rendered in the vicinity of an avatar, comparing properties
and attributes of respective objects of the group of objects
with at least one of a request or objective of the avatar and
selected metadata corresponding to the object and which best
describes the types and subjects of the objects, and prioritiz-
ing rendering of at least some objects based on results of the
comparing step such that objects having subjects and types
which best match the avatars objectives and/or subjects and
types of objects in the avatar’s inventory must be rendered
first.

In accordance with a further aspect of the invention, a
computer program product is provided for performing steps
of selecting a group of objects that can be rendered in the
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vicinity of an avatar, comparing properties and attributes of
respective objects of the group of objects with at least one of
a request or objective of the avatar and selected metadata
corresponding to the object and which best describes the
types and subjects of the objects, and prioritizing rendering of
at least some objects based on results of the comparing step
such that objects having subjects and types which best match
the avatars objectives and/or subjects and types of objects in
the avatar’s inventory must be rendered first.

In accordance with yet another aspect of the invention, a
virtual universe system is provided including a comparator
for comparing metadata of objects which can be rendered
based on proximity to an avatar with an objective of said
avatar and metadata corresponding to the avatar, an arrange-
ment for developing an ordered list of the objects that can be
rendered based on output of the comparator, an arrangement
for retrieving objects in the order in which they appear in said
ordered list, and an arrangement for rendering objects in the
order retrieved.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, aspects and advantages
will be better understood from the following detailed descrip-
tion of a preferred embodiment of the invention with refer-
ence to the drawings, in which:

FIG. 1 is a high-level block diagram or data flow diagram
of a network-based virtual universe,

FIG. 2 is a similarly high-level block diagram of some
details of the client 120 and server 110 generally provided for
participation in a virtual universe,

FIG. 3 is a high-level block diagram of a processing archi-
tecture suitable for the practice of the invention and which can
also be understood as a data flow diagram,

FIG. 4 is a flow chart illustrating a preferred process for
comparison of metadata, and

FIG. 5 illustrates a suitable processor architecture for use
as a server or client in FIG. 1.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

Referring now to the drawings, and more particularly to
FIG. 1, there is shown a high-level diagram of a network
implementing a virtual universe (VU). FIG. 2 is a similarly
high-level block diagram illustrating functional relationships
between a client terminal and a server implementing a VU and
between which network 105 may or may not be interposed.
FIGS. 1-2 are principally arranged to facilitate an understand-
ing of the overall general operation of a virtual universe and
do not and are not intended to represent any particular known
implementation of a VU. Further, at the level of abstraction
with which a VU is represented in FIG. 1, the VU illustrated
may or may not include the invention and no portion of FIG.
1 or 2 is admitted to be prior art in regard to the invention. It
should also be borne in mind that VU implementations have
become relatively sophisticated and the underlying technol-
ogy relatively mature such that enhancements thereto, such as
those provided by the present invention, must be interoper-
able with existing network and VU infrastructure.

It should also be recognized that operation of a VU is
extremely processing intensive and, while large amounts of
computing resources may be accessible through a network,
graphics generation and rendering must be distributed and
managed in such a way as to provide images of portions of the
VU in a very short period of time in order to be acceptable to
residents of the VU, particularly in regard to updating views
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4

as avatars are manipulated and as teleportation between
islands of the VU occur. Further, substantial portions of the
control of avatars must be automated in order to keep the
manipulation effort required of a resident within reasonable
bounds while providing meaningful and reasonably logical
and realistic interactions with environments, objects and
other avatars. Thus, to reduce the number of avatar control
parameters which must be controlled by a user to a practical
level, each environment/island, object and avatar must be
personalized (e.g. have a personality, properties, including
ownership and the like) as well as many properties and
attributes (e.g. behaviors and defaults) which must be trans-
mitted efficiently, generally as metadata, between potentially
a large number of processors which perform the rendering
thereof and the rendering distributed in some form to the
terminals through which residents interact with the VU.

More specifically, as illustrated in FIG. 1, the overall net-
work and system 100 will be recognized as substantially the
same as that of the Internet. Other functional elements such as
firewalls, proxies and the like may be included for purposes of
security, reliability and the like but are not important to the
successful practice of the invention. Network 105, such as the
Internet, provides communications between all VU servers
1104-1104 and at least one virtual universe server 115 which
establishes the basic VU topology, characteristics, rules and
the like and maintains membership and billing information in
regard to residents (users). Clients 120a-1204 are essentially
user terminals and may communicate with the network 105
and VU server 115 either directly or through a VU server
although that distinction is unimportant to the practice of the
invention, as well. A suitable processor architecture is illus-
trated in FIG. 5 and discussed below.

In the following discussion, the term “rendering” will be
used to denote the entirety of processing performed on the
definitions of landscapes, environmental features, avatars
and/or objects as contained in metadata in order to produce
signals which can be used to drive a display to produce a
graphical image. Such processing will, for example, include
projection of the three-dimensional location of an object in
the virtual environment to a location in a two-dimensional
display representation from a particular viewing point, posi-
tioning and orienting geometric coordinates of graphic primi-
tives approximating environment features, objects or avatars
or parts thereof, making hidden line calculations, generating
surface textures, generating lighting and shading effects and
their interactions between objects and the like to construct a
scene and, as such, constitutes a substantial processing bur-
den. As a practical matter in view of current communications
bandwidth constraints, distribution of processing power and
storage over a network, hardware and software compatibility
and issues of data transmission delays and latency, some
aspects of scenes are usually constructed at a server and
transmitted over the network as positions, graphics primitives
and geometric coordinates (sometime referred to as a pre-
image) while hidden line and surface computations, genera-
tion of textures, lighting and shading effects and the like for
final image presentation (which are well-developed and rou-
tine processes that can be performed on relatively inexpensive
hardware such as a graphics card) are generally performed on
such hardware in a client processor. However, the location
where the rendering process or portions thereof are per-
formed is not important to the practice of the invention while
the critical aspect of rendering for VU performance is the
overall processing load the entire process imposes on a VU
system, particularly when teleportation is performed.

Referring now also to FIG. 2, the nature of communica-
tions generally depicted in FIG. 1 will be explained in greater
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detail but also with a degree of generality since many varia-
tions thereof may be employed. It will be readily understood
by those skilled in the art that rendering of islands, avatars,
objects and the like is perhaps the most processing intensive
aspect of a virtual universe as well as being the most time-
critical for performance which is acceptable to the user. Hard-
ware, software and firmware for performing a convenient
portion of the rendering is generally resident in each VU
server 110 and the virtual universe server 115 of FIG. 1 but
may be present to some degree (e.g. a graphics co-processor)
at a client terminal 120 as depicted by dashed line 210 and
parentheses in FIG. 2. In general, the servers 110, 115 will
have the capability of arbitrating the most convenient/avail-
able location for the portion of the rendering performed on a
server to be done most expeditiously. For example, when a
rendering of a scene is required at, say, client 1204 for inter-
action of a particular avatar with an object while changing
location on an island, the rendering (including occlusion or
hidden line processing) could be performed at the client, local
server 1105 or distributed over any or all of servers 110a-
110d and possibly even including some client terminals (e.g.
1204) having rendering capability depending on rendering
complexity (e.g. required image detail) and current process-
ing loads of VU servers and clients. It should be appreciated
that plural avatars for plural residents/users may be present in
the same environment and that a different point of view may
be required for the rendering presented to each resident/user.

Thus, the graphics to be presented to a user may be trans-
mitted as a rendering or partial rendering to the network or a
local client from a server (e.g. as primitives and geometric
coordinates or even compressed graphics which may or may
not be further modified at a local server or client processor) or,
if rendering of avatars, objects or islands resident on a par-
ticular server are to be rendered on another processor,
attributes such as the identity, physical laws, graphics defini-
tions (e.g. primitives), etc. of an island, the identity, proper-
ties, graphics definitions, etc. of an object and/or personality,
ratings, graphics definitions, etc. of an avatar are stored, pref-
erably as metadata in servers 110 and transmitted as such to
the processor which will actually perform the rendering and
retransmission of the graphics. It should be appreciated that
such attributes will be either constant or only infrequently or
slowly changing and thus would be impractical and distract-
ing to specify with each avatar command but can be automati-
cally transmitted and retransmitted between servers, as
needed, with avatar commands, controls and/or communica-
tions specified by the user/resident.

It should also be appreciated that client 120 will have
appropriate controls and communications facilities (which
are not generally hardware-dependent but can use available
hardware interfaces such as a keyboard, mouse, camera,
microphone or the like) collectively depicted at 225 of FIG. 2
which will preferably be resident on the client processor. In
order to create islands, objects and avatars, some arrangement
for doing so, preferably a graphic user interface (GUI) which
may be in the form of one or more screens (possibly nested)
functioning as a console 230a-230¢ may also be resident but
are preferably downloaded from virtual universe server 115
through the local server. Such consoles allow particular
attributes (e.g. locations, properties, personalities, graphics
definitions and the like) to be specified and which are there-
after stored, preferably on an associated server 110 as
depicted at 220a, 2205 and 220c¢ for islands, objects and
avatars, respectively. Similar GUIs 2404a-240¢ and associated
storage are also provided (but preferably resident on the client
processor) for control of the current island, object and/or
avatar, once it has been created. Suitable arrangements for
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providing GUIs or consoles 230a-230¢ and GUIs 2404-240¢
are known and others providing enhanced user/resident con-
venience is foreseeable. The current island (220a) with its
associated objects (2205) corresponds to the current location
of the current avatar (220c¢) and will be updated as the avatar
traverses islands of the virtual universe. The metadata gener-
ated and stored in GUIs 240a-240c¢ is the information from
which renderings are generated and which govern interac-
tions with avatars through their identities, properties and
attributes.

Some definitions which will be helpful in the following
discussion are:

1. Avatar—an avatar is a graphical representation the user/
resident selects that others can see, often taking the form of
a cartoon-like human but which can be produced with any
degree of detail, whether realistic or fanciful;

2. Agent—an agent is the user’s account, upon which the
user/resident can build an avatar and which is tied to an
inventory of assets the user creates and/or owns;

3. Region—aregion is a virtual area of land (e.g. a portion of
an island or an environment associated therewith, such as
an interior space in a building) within the virtual universe
which typically resides on a single server;

4. Landmarks—a landmark is a map location that can be
saved by a user (much in the manner of a “bookmark™ in the
Internet) and typically comprises a name and a map coor-
dinate within the VU;,

5.Friend/contact—a friend or contact is another user/resident
of the VU which is maintained in one or more lists which
allows a user to see when friends or prior contacts are
online and provides a mechanism for contacting them
directly using tools available with the list. It should also be
appreciated that assets, avatars, the environment corre-
sponding to a location and anything else visible in the
virtual environment comprises universal unique identifiers
(UUIDs) tied to geometric data (preferably distributed to
users as textual coordinates), textures (preferably distrib-
uted to users as graphics files such as JPEG 2000 files) and
effects data (preferably rendered by the user’s client
according to the user’s preferences and user’s device capa-
bilities but could be otherwise rendered as discussed
above).

Virtual universes may be traversed by such methods as
walking, flying or teleporting. Generally, walking and flying
provide for traversal of areas within an island while teleport-
ing provides a mechanism to travel rapidly from one VU
location to another VU location even if the locations are
geographically (e.g. in the context of the topology of a par-
ticular VU) far apart such as on different islands or even in
different virtual universes. As indicated above, a user can
teleport to any other location of which he may be aware.
However, since a major feature of virtual universes is to allow
avatars of different users to interact as well as to increase user
awareness of additional locations that may be of interest, one
user may issue an invitation to another user in the form of an
offer of teleporting an avatar of the recipient from the current
location of the recipient’s avatar to another location. Known
systems allow a recipient to accept or reject the invitation/
offer of teleporting. If accepted, the avatar of the recipient is
teleported from its current location to a location correspond-
ing to the invitation/offer.

In general, an avatar may only interact with other avatars
and objects in its vicinity. As a practical matter, as virtual
universes grow, the number of avatars and objects as well as
features of the environment will increase and limiting the
number of objects and features of the environment to those in
proximity to a given avatar is not only a reflection of this fact
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but serves to provides some limit on the number of objects and
features which must be managed by the VU system. Perhaps
even more importantly from the standpoint of performance of
the VU system, it is only the objects in the vicinity of a given
avatar or at least visible from the location and orientation of
the avatar which must be rendered. Nevertheless, the objects
which meet such a criterion may be very numerous.

As alluded to above, each object that exists in a virtual
universe has, among an arbitrarily large number of other
properties and attributes represented in metadata, a location.
Each avatar will also have an orientation, as well, among an
arbitrarily large number of other properties and characteris-
tics and preferences, often including an inventory of associ-
ated objects, a history of movements, interactions with
objects, elapsed time at locations and the like from which
interests and preferences can be inferred. Location, generally
specified by coordinates with a VU, is among the most impor-
tant properties represented in the metadata of an object or
avatar since it defines the space occupied and is a basic param-
eter of the rendering process. Since avatars, objects and fea-
tures of the environment include location information in cor-
responding metadata and likelihood of interaction of the
avatar with an object or feature of the environment should
decrease with increasing distance from the avatar, it has gen-
erally been the practice to order the rendering of objects, if at
all, in order of distance from the avatar with objects closest to
the avatar and in the direction the avatar is facing being
rendered first. (Also, in general, objects beyond a specified
perimeter distance from the avatar, often set at 128 meters or
more which the user can increase or decrease, are not ren-
dered at all.) This order of rendering based on proximity can
also be determined through a process performed simply,
quickly and conveniently by coordinate comparison. It
should also be understood that other techniques such as cach-
ing and pre-fetching of renderings which may be used to
reduce the delay before an image of an object can be pre-
sented, are still subject to requiring a finite and possibly
significant time to obtain and display. Further, whether an
object is rendered or a cached or pre-fetched rendering used
for the presentation, the time required to obtain data for
display will increase with the image size of the object and the
detail therein.

However, as an avatar moves through a portion of a VU by
walking or flying or changes orientation, the relative proxim-
ity of the avatar to objects existing in the VU and the visibility
of such objects will change, causing additional objects to be
rendered while rendering of other objects may be terminated
or discarded with a frequency which varies with speed of
avatar motion. As a limiting case, teleportation to an entirely
different environment in the VU or to a different VU requires
the entire new environment as well as all objects within the
vicinity of the avatar to be rendered. Since rendering is very
computationally intensive and objects are and must be inde-
pendent (e.g. each being specified by a UUID, as noted
above), each object must be rendered in sequence and incor-
porated into a scene representing the avatar’s view of the
environment. Since a finite and often significant amount of
time is required for the rendering of each object, objects will
appear in the avatar’s view in sequence, as well. Although this
effect is not natural relative to a real world experience, it is
nevertheless well-accepted and can be masked somewhat by
well-understood graphics effects (e.g. reducing contrast to
portray more distant objects) that can be generally applied to
objects in a scene.

The problem to which the present invention is principally
directed arises from the simple fact that an avatar must
traverse the geography of a virtual universe, an island and
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regions within it in order to explore the VU. Often, the avatar
will be more interested in or even seeking particular types of
objects as regions of the VU are traversed. While the avatar
may conduct a search of metadata in the VU system to deter-
mine locations which may be of interest or contain objects of
interest, there is no assurance that an object of the type sought
or in which the avatar may be interested which exists at a
given location or vicinity thereof will be satisfactory to the
avatar or resident. It is also possible that metadata in regard to
a location or region and types of objects located there may be
incorrect, sometimes intentionally so to attract avatars to the
location or region. Further, since traversing regions of the VU
and particularly teleportation requires substantial time, par-
ticularly for rendering of the location and objects within the
scene presented to a user, the resident corresponding to an
avatar may be somewhat impatient and will move on to
another location, region or island before a scene is fully
rendered if an object of interest is not immediately seen in the
image initially presented to the resident. By the same token,
depending on the interests of the corresponding resident, the
avatar may be moved or may reverse teleport to a previous
location before the object that a land-owner (e.g. issuing a
teleport invitation) wants avatars to sec can be rendered.

For example, a resident, through an avatar, may be seeking
a book store and teleports to a location or region which is
indicated (in the metadata corresponding to the region) to
include a book store. The region of the VU chosen as the
teleport destination includes not only a book store but a shoe
store, a department store and a grocery store, as well. Depend-
ing on the avatar’s location and orientation upon arrival at the
teleport destination, the avatar may first see a shoe store
because the shoe store, being more proximate to the avatar
and/or more directly in the field of view of the avatar may be
rendered and presented first or be retrieved as an existing
image, film clip or the like as a preview of the destination
while rendering is in process. Based on that initial view of the
destination, the avatar may determine that metadata may have
been incorrect and reverse teleport to an original location
before the bookstore is rendered or an image portion indicat-
ing its presence otherwise presented. Even if the presentation
of'the view of the destination is delayed for presentation until
the entire scene is fully rendered (which is not particularly
desirable to a resident) the resident may have precisely the
same reaction upon initially viewing the shoe store without
realizing that the avatar must be turned slightly in order to
bring the book store into the view of the avatar.

The invention avoids such a problem by performing a com-
parison of metadata corresponding to properties of objects
which can be rendered (e.g. are sufficiently proximate to an
avatar location to be rendered at all) with the interests, pref-
erences and objectives of the avatar in order to find one or
more matches and develop a priority for object rendering and
then rendering the objects in order of descending relevance to
the avatar in the field of view of the avatar. By doing so, the
rendering will allow an object that is likely to be of interest to
be presented in reduced time and premature teleportation to
another location or reverse teleporting will be discouraged.
Conversely, by use of the invention, an avatar or resident can
have increased confidence that if an object of interest does not
appear fairly rapidly after a change of location, the metadata
concerning items of interest may be false and the avatar need
not waste time at the location while the rendering is com-
pleted. This effect may also tend to discourage falsification of
metadata to attract avatars.

This function may be performed in accordance with a
processing architecture such as the exemplary processing
architecture illustrated in FIG. 3. It is to be understood, how-
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ever, that such processing elements as are illustrated in FIG. 3
are preferably developed in software for reasons of interop-
erability with existing VU infrastructure and case of modifi-
cation and/or adjustment for more optimal performance. It
should also be understood that substantial portions of the VU
infrastructure which are not necessary to the operation of the
invention in accordance with its basic principles are omitted
from FIG. 3 in the interest of clarity and that the relationship
of the architecture of FIG. 3 to such infrastructure is sche-
matically depicted in FIG. 2.

In FIG. 3, table 310 corresponds to selected objects exist-
ing in the VU which are within a specified proximity of a
particular avatar, as determined by, for example, a coordinate
comparison alluded to above which is represented by a prox-
imity filter 315. Table 320 corresponds to a portion or the
entirety of the metadata 240c¢ for the current avatar and also
includes data corresponding to a current request or objective
of the avatar such as (according to the previous example) a
search criterion for a book store which may or may not be
handled as metadata. The current avatar location is provided
to the proximity filter 315 in order to select object metadata
included in table 310. Other metadata relevant to the practice
of the invention may include, without limitation, expressed
preferences and interests of the avatar, an inventory corre-
sponding to the avatar and a history of avatar locations and
activities including a time duration for each or at least
selected locations and activities (e.g. longer than a threshold
time).

In the highly schematic representation of the exemplary
architecture of F1G. 3, a separate comparison path is provided
for each category of avatar metadata or other criteria to which
properties of objects are to be compared. In this case, three
paths are illustrated: one for the current objective or request,
one for expressed preferences, inventory and the like of the
avatar (which is deemed likely to represent types of objects
that are of interest to the avatar) and one for avatar history
from which additional preferences and interests may be
inferred. Each of these paths includes a logical comparator
340 (which may be arranged to apply so-called fuzzy logic)
and a register or the like which can, for purposes of this
discussion, accumulate a count of avatar metadata items
which are matched by properties of an object on an object-
by-object basis as controlled by selector 330 and applying a
weight thereto. For example, in the case of comparison with
avatar activity history, the time duration of an activity or visit
at a location which matches a property of an object may form
the basis or determination of the weight to be applied and
which weight could also be adjusted by how recent the activ-
ity or visit may have been. Weights for the request/objective
comparison path and the expressed preferences, inventory,
etc. comparison path are somewhat more arbitrary, but it is
contemplated the a greater weight will be accorded to the
current request/objective of the avatar than will be accorded
to individual preferences in the request/objective comparison
path. In any case, the weights applied are not important to the
successful practice of the invention in accordance with its
basic principles but can be freely adjusted to adapt perfor-
mance of the invention for a given resident.

The values derived along each comparison path are then
summed or otherwise combined to derive a relevancy value
for a current object in regard to the avatar as indicated at 360.
These values are then compared at comparator 370 and placed
in an ordered list 380 in descending order of magnitude of the
relevancy value. The objects in the list can then be read out in
order for rendering or retrieval (e.g. of a cached rendering, as
alluded to above), the image generated by image generator
390 and the image presented to the resident on display 395.
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Accordingly, the object most relevant to the avatar will be
rendered and a view thereof presented to the avatar first,
followed by other objects in decreasing order of relevancy.

In terms of the above example, object A has properties or
attributes of a specialty store and if the current request objec-
tive of the avatar was a book, there would be a match of only
one property/attribute to the request, one match to an
expressed preference and one match to an inferred preference
(of substantial weight). However in regard to object B, history
books might well match the current request/objective as well
as expressed preferences of reading and activities of reading
and a museum visit while the coffee shop and reading room
properties/attributes might be considered to match several
expressed and inferred preferences while only the “cook-
ware” property/attribute of object N provides a plausible
match. Thus, assuming reasonable values were assigned to
the weights corresponding to matches found, the objects
would thus be placed in order B, A., ... N . .. in ordered list
380 and rendered and presented in that order. In the unlikely
event that identical scores resulted from this process for two
or more objects, the priority among those objects could be set
in dependence on the popularity of the object in accordance
with accumulated usage as indicated in FIG. 3 by dashed line
325 or any other criterion indicating usefulness to users.
However, in practical effect, the sequence of rendering of two
objects rated as being of equal interest by the system of the
invention (and which the resident may not have consciously
compared in regard to relative levels of interest) will be of
little importance and may not even be noticeable to a resident
if rendering and presentation of objects is reasonably rapid.
On the contrary, the meritorious effect of the invention in
avoiding undue delay in rendering objects which are likely to
be of interest in grounded in developing significant differ-
ences in rating scores for different types of objects from
which ordered list 380 is developed and which results in
objects more likely to be of interest being rendered and pre-
sented well in advance of objects which have a lesser likeli-
hood of being of interest.

Thus, a user/resident, knowing the invention to be in use,
may be likely to turn the avatar to view the object most likely
to be of interest even if it is not in the field of view of the avatar
when the rendering of the most relevant object is completed
and at least scan the environment for objects of interest before
reversing a teleport operation or moving to another location.
Similarly, the first object which will appear in the avatar’s
field of view will be of high relevance to the avatar and its
corresponding resident and thus is likely to hold the interest of
the avatar or resident and discourage further avatar location
change until the rendering is more complete. In either case,
the likelihood that an object of the type which is of interest to
the avatar will be viewed within a very short time of a location
change is greatly increased and erroneous location changes,
particularly teleport returns, can be more easily avoided by a
user. By the same token, when an invitation is issued for
business purposes, advertising or the like, an avatar (or resi-
dent) viewing an object of high interest upon change of'loca-
tion is likely to linger at that location, while other objects
which may be objects of the invitation are rendered. Addi-
tionally, in accordance with the meritorious effects of the
invention, the objects which are actually presented to the
avatar and resident serve as an indication of the likelihood that
an object actually sought is present at the location. That is, if
the user first views an object that is considered to be signifi-
cantly different from an object which is sought while not
viewing objects having a reasonable degree of interest for the
avatar and the object sought is not visible upon a brief
manipulation of the avatar, the user can determine with rela-
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tively high confidence that metadata is incorrect and that a
suitable object docs not, in fact, exist at the location.

A preferred methodology for developing the functionality
of the invention, particularly for performing comparisons
discussed above at comparators 340 and 370 and possibly
omission or reduction in importance of weighting 350 will
now be described in connection with a flow chart illustrated in
FIG. 4.

It will be recalled that, for clarity and convenience of
illustration in FIG. 3, separate comparison paths were illus-
trated for the current request, defined avatar preferences,
inventory and the like and preferences and interests inferred
from avatar activity history with metadata of objects and a
separate comparison of weighted comparison scores to
develop a ranking.

The preferred methodology illustrated in FIG. 4 utilizes
some pre-processing in the form of ranking of defined and
inferred preferences and interests depicted at 322 and 324 of
FIG. 3. Such ranking may be performed periodically or as
preferences and inventory are defined or inferred from on-
going avatar activity and provide an ordering thereof which
automatically generates much the same information (at least
functionally) as weights and counts applied and developed at
350 of FIG. 3. The provision of such rankings also facilitates
early discovery of more important and significant matches to
enhance early rendering of objects of interest and thus pro-
vides improved performance of the present invention.

Specifically, ranking 322 is preferably performed based on
the number of times particular metadata terms (or their prac-
tical synonyms) appear in the defined preferences and inven-
tory metadata and ranking of inferred preferences and inter-
ests is preferably performed based on some combination of
frequency and duration of activities including interactions
with objects which have their own metadata; similar terms of
which can also be counted. Thus, avatar-related metadata is
presented for comparison with metadata of objects in the
environment of the avatar in ordered lists of apparent
descending order of importance or interest to the avatar. The
metadata of objects in the environment of the avatar, once an
avatar enters a particular region (410), can then be presented
in any order (but may be based on object proximity to the
avatar as in known VU systems) for comparison 420 and
object image metadata prefetch initiated (430) as matches are
found and counted such that scores for indicating relative
likely degrees of interest are automatically developed in a
descending order. Thus, the objects most likely to be of inter-
est are discovered and a cached (440) for rendering in the
normal fashion but in order of descending likelihood of being
of interest. This process may then be repeated as indicated at
450 for the remainder of objects in the region where the avatar
is located. It is also preferred that process 450 be repeated
periodically (e.g. every ten minutes) in a looping fashion to
render or delete objects that may be added to or removed from
die region surrounding or proximate to the avatar. These
remaining of added objects will also be rendered and appear
in order of likely interest to the avatar.

It should be noted that while numerous object properties
are compared with numerous items of avatar metadata, the
processing is straightforward and may be pipelined, such
processing is thus very rapidly executed. Further, the number
of objects for which comparisons are performed is limited to
those selected by proximity filter 315 and possibly placed in
an order of descending proximity, as well. It should also be
recognized that the above-described processing in accor-
dance with the invention may be limited to objects and, while
it may be extended to some features of the environment, for
example, by treating those features as objects, the rendering
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of the remainder of the environment may proceed concur-
rently and, in any case, would normally be started prior to the
rendering or retrieval of objects is started. Therefore, the
prioritization of rendering provided by the invention, while
somewhat more complex than the prior art, docs not generally
increase delays in rendering or image retrieval to any percep-
tible degree, particularly since objects for which rendering
may be relatively delayed will necessarily be of likely lower
interest to the avatar. Further, the process can be accelerated
by, for example, imposing a threshold on comparison scores
(e.g. based on either weights or order of presentation for
metadata comparison) such that only those objects with a
significant difference in relevance are prioritized in accor-
dance with the principles of the invention while the remainder
(which are thus determined to be of significantly lower rel-
evance may be prioritized) for rendering based on proximity
to the avatar in the known manner after those objects which
are more relevant have already been rendered or retrieved and
presented to a user.

In view of the foregoing, it is seen that the invention pro-
vides an arrangement and method which operates autono-
mously and transparently to a user and greatly increases the
likelihood that objects of interest will be quickly found as an
avatar traverses a VU, particularly following teleportation. In
the particular case of teleportation where the entire scene
must be rendered, those objects which are most relevant are
presented with the fewest other objects and thus the cognitive
burden on a user associated with teleportation is also signifi-
cantly reduced. The invention reduces errors in finding
objects of interest and lends to avoid or discourage erroneous
or premature reversals of teleportation as well as discourag-
ing deliberate falsification of metadata and, by so doing,
provides a significant enhancement to the VU experience as
well as VU system function by reducing the processing bur-
den associated with teleportation and corresponding process-
ing for rendering. The function and constitution of the inven-
tion is well-suited to being supplied as a service and/or for a
fee over the network of data processors on which the virtual
universe is implemented.

While shown and described herein as a method and a
system, it is understood that the invention further provides
various alternative embodiments. For example, in one
embodiment shown in FIG. 5, the invention provides a com-
puter-readable/useable medium 22B that includes computer
program code to enable a computer infrastructure to auto-
matically manage teleportation movements between loca-
tions in virtual environments while determining suitability of
requested destinations. To this extent, the computer-readable/
useable medium includes program code that implements each
of the various process steps of the invention.

It is understood that the terms computer-readable medium
or computer useable medium comprise one or more of any
type of physical embodiment of the program code. In particu-
lar, the computer-readable/useable medium can comprise
program code embodied on one or more portable storage
articles of manufacture (e.g., a compact disc, a magnetic disk,
atape, etc., collectively depicted at 32), or on one or more data
storage portions of a computing device, such as the memory
22A and/or the storage system 22B (e.g., a fixed disk, a
read-only memory, a random access memory, a cache
memory, etc.), and/or as a data signal 34 (e.g., a propagated
signal) traveling over a network 105 as depicted in FIG. 1
(e.g., during a wired/wireless electronic distribution of the
program code).

Still yet, computer infrastructure 10 is intended to demon-
strate that some or all of the components of implementation
could be deployed, managed, serviced, etc. by a service pro-
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vider who offers to implement, deploy, and/or perform the
functions of the present invention for automatically managing
teleportation movements between locations in virtual envi-
ronments while determining suitability of requested destina-
tions, for example by licensing methods and browser or appli-
cation server technology according to the present invention to
an internet service providers (ISP) or cellular telephone pro-
vider. In one embodiment the invention may comprise a busi-
ness method that performs the process steps of the invention
on asubscription, advertising, and/or fee basis. Thus aservice
provider can create, maintain, support, etc., a computer infra-
structure 12 including computing device 14, such as the com-
puter infrastructure 10 that performs the process steps of the
invention for automatically manage teleportation movements
between locations in virtual environments while determining
suitability of requested destinations, and in return the service
provider can receive payment from the customers) under a
subscription and/or fee agreement and/or the service provider
can receive payment from the sale of advertising content to
one or more third parties.

As used herein, it is understood that the terms “program
code” and “computer program code” are synonymous and
mean any expression, in any language, code or notation, of an
application 30 comprising a set of instructions including pro-
gram control 44 intended to cause a computing device 20
having an information processing capability to perform a
particular function either directly or after either or both of the
following: (a) conversion to another language, code or nota-
tion; and/or (b) reproduction in a different material form. To
this extent, program code can be embodied as one or more of:
an application/software program, component software/a
library of functions, an operating system, a basic I/O system/
driver 24 for a particular computing and/or I/O device 28, and
the like.

The foregoing description of various aspects of the inven-
tion has been presented for purposes of illustration and
description. It is not intended to be exhaustive or to limit the
invention to the precise form disclosed, and obviously, many
modifications and variations are possible. Such modifications
and variations that may be apparent to a person skilled in the
art are intended to be included within the scope of the inven-
tion as defined by the accompanying claims.

While the invention has been described in terms of a single
preferred embodiment, those skilled in the art will recognize
that the invention can be practiced with modification within
the spirit and scope of the appended claims.

What is claimed is:

1. A computer-implemented method for operating a virtual
universe on a computer system or network, comprising steps
of:

changing a location and orientation of an avatar in said

virtual universe by teleportation;

selecting a group of objects that can be rendered within a

perimeter of said avatar;

comparing properties and attributes of respective objects of

said group of objects with selected metadata corre-
sponding to said avatar, wherein said selected metadata
with which said comparison is made includes a history
of avatar activities and locations visited including time
durations previously spent by said avatar doing respec-
tive activities or at respective locations visited, and
wherein said comparing includes applying different
weights to said activities and locations visited based on
one or more of a time duration threshold and how
recently said avatar performed respective activities or
visited respective locations;
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comparing properties and attributes of said respective
objects with at least one of arequest of said avatar and an
objective of said avatar;

developing an ordered list of said group of objects based on

results of said comparing step of said selected metadata
corresponding to said avatar and based on results of said
comparing step of said at least one of said request of said
avatar and said objective of said avatar;

supplying as a service to a user or resident of said avatar

prioritized rendering of at least some objects of said
group of objects in the order in which they appear in said
ordered list, said supplying being performed in a way
which permits said user or resident to know the service
to be in use; and

displaying said at least some prioritized rendered objects of

said group of objects in a field of view of said avatar,
whereby an additional premature change of said location
and orientation of said avatar in said virtual universe by
teleportation is avoided and falsification of metadata to
attract avatars is discouraged by indicating to the user or
resident a likelihood that an object actually sought is
present at the location based on what objects are first
presented by said steps of supplying and displaying.

2. The computer-implemented method as recited in claim
1, further including

ranking said selected metadata corresponding to said ava-

tar.

3. The computer-implemented method as recited in claim
2, wherein said ranking step is performed in accordance with
the numbers of occurrences of metadata terms in regard to an
inventory and preferences of said avatar.

4. The computer-implemented method as recited in claim
2, wherein said ranking step is performed in accordance with
the numbers of occurrences of metadata terms implied by
prior activities of said avatar.

5. The computer-implemented method as recited in claim
1, wherein metadata of said objects that can be rendered is
compared with metadata corresponding to said avatar in order
of proximity of respective objects to said location and orien-
tation of said avatar.

6. The computer implemented method of claim 1, further
comprising a step of receiving a fee or payment in return for
supplying said service of prioritized rendering.

7. A computer program product comprising a non-transi-
tory computer readable medium comprising instructions fora
computer, said instructions, when executed by said computer,
causing said computer to perform steps of:

changing a location and orientation of an avatar in a virtual

universe by teleportation;
selecting a group of objects existing in said virtual universe
that can be rendered within a perimeter of said avatar;

comparing properties and attributes of respective objects of
said group of objects with selected metadata corre-
sponding to said avatar, wherein said selected metadata
with which said comparison is made includes a history
of avatar activities and locations visited including time
durations previously spent by said avatar doing respec-
tive activities or at respective locations visited, and
wherein said comparing includes applying different
weights to said activities and locations visited based on
one or more of a time duration threshold and how
recently said avatar performed respective activities or
visited respective locations;

comparing properties and attributes of said respective

objects with at least one of arequest of said avatar and an
objective of said avatar;
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developing an ordered list of said group of objects based on
results of said comparing step of said selected metadata
corresponding to said avatar and based on results of said
comparing step of said at least one of said request of said
avatar and said objective of said avatar;

supplying as a service to a user or resident of said avatar
prioritized rendering of at least some objects of said
group of objects in the order in which they appear in said
ordered list, said supplying being performed in a way
which permits said user or resident to know the service
to be in use; and

displaying said at least some prioritized rendered objects of
said group of objects in a field of view of said avatar,

whereby an additional premature change of said location
and orientation of said avatar in said virtual universe by
teleportation is avoided and falsification of metadata to
attract avatars is discouraged by indicating to the user or
resident a likelihood that an object actually sought is
present at the location based on what objects are first
presented by said steps of supplying and displaying.

8. The computer program product as recited in claim 7,
wherein said instructions cause said computer to perform a
further step of

ranking said selected metadata corresponding to said ava-
tar.

9. The computer program product as recited in claim 8,
wherein said ranking step is performed in accordance with the
numbers of occurrences of metadata terms in regard to an
inventory and preferences of said avatar.

10. The computer program product as recited in claim 8,
wherein said ranking step is performed in accordance with the
numbers of occurrences of metadata terms implied by prior
activities of said avatar.

11. The computer program product as recited in claim 7,
wherein metadata of said objects that can be rendered is
compared with metadata corresponding to said avatar in order
of proximity of respective objects to said location and orien-
tation of said avatar.

12. The computer program product of claim 7, wherein said
instructions further cause said computer to perform a step of
receiving a fee or payment in return for supplying said service
of prioritized rendering.

13. A computer or network system for operating a virtual
universe, comprising:

means for changing a location and orientation of an avatar
in a virtual universe by teleportation;

a comparator configured to compare metadata of objects
which can be rendered based on proximity to said avatar
with selected metadata corresponding to said avatar, and
to compare metadata of said objects with at least one of
a request of said avatar and an objective of said avatar,
wherein said selected metadata includes a history of
avatar activities and locations visited including time
durations previously spent by said avatar doing respec-
tive activities or at respective locations visited, and
wherein said comparing includes applying different
weights to said activities and locations visited based on
one or more of a time duration threshold and how
recently said avatar performed respective activities or
visited respective locations;

means for developing an ordered list of said objects that
can be rendered based on output of said comparator;

means for retrieving objects in the order in which they
appear in said ordered list;

means for supplying as a service to a user or resident of said
avatar prioritized rendering of objects in the order
retrieved based on said output of said comparator, said
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supplying being performed in a way which permits said

user or resident to know the service to be in use; and

means for displaying objects in the order rendered in a field
of view of said avatar,

whereby an additional premature change of said location

and orientation of said avatar in said virtual universe by
teleportation is avoided and falsification of metadata to
attract avatars is discouraged by indicating to the user or
resident a likelihood that an object actually sought is
present at the location based on what objects are first
presented by said means for supplying and displaying.

14. The computer or network system as recited in claim 13,
further including

means for ranking preferences and metadata of objects

corresponding to said avatar and providing said meta-

data to said comparator in order of rank.

15. The computer or network system as recited in claim 14,
further including

means for ranking metadata inferred from a history of

activities of said avatar and providing said metadata to

said comparator in order of rank.

16. The computer or network system as recited in claim 14,
wherein said metadata corresponding to said avatar is ranked
by number of occurrences of metadata terms and synonyms
thereof to provide an ordered list.

17. The computer or network system as recited in claim 16,
wherein said metadata of said objects that can be rendered is
applied to said comparator in order of proximity to said loca-
tion and orientation of said avatar.

18. The computer or network system of claim 13, further
comprising means for receiving a fee or payment in return for
supplying said service of prioritized rendering.

19. A method of operating a computer or network system
for operating a virtual universe on a plurality of networked
data processors, said method comprising steps of:

configuring at least one data processor of said plurality of

data processors to provide:

means for changing a location and orientation of an
avatar in a virtual universe by teleportation;

a comparator configured to compare metadata of objects
which can be rendered based on proximity to said
avatar with selected metadata corresponding to said
avatar, and to compare metadata of said objects with
at least one of a request of said avatar and an objective
of said avatar, wherein said selected metadata
includes a history of avatar activities and locations
visited including time durations previously spent by
said avatar doing respective activities or at respective
locations visited, and wherein said comparing
includes applying different weights to said activities
and locations visited based on one or more of a time
duration threshold and how recently said avatar per-
formed respective activities or visited respective loca-
tions;

means for developing an ordered list of said objects that
can be rendered based on output of said comparator;

means for retrieving objects in the order in which they
appear in said ordered list;

means for supplying as a service to a user or resident of
said avatar prioritized rendering of objects in the order
retrieved based on said output of said comparator, said
supplying being performed in a way which permits
said user or resident to know the service to be in use;
and

means for displaying objects in the order rendered in a
field of view of said avatar,
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whereby an additional premature change of said location
and orientation of said avatar in said virtual universe
by teleportation is avoided and falsification of meta-
data to attract avatars is discouraged by indicating to
the user or resident a likelihood that an object actually
sought is present at the location based on what objects
are first presented by said means for supplying and
displaying.

20. The method of claim 19, wherein said configuring step
further configures at least one data processor of said plurality
of data processors to receive a fee or payment in return for
supplying said service of prioritized rendering.

#* #* #* #* #*
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